WO 2005/056165 



1 



PCT/JP2003/015867 



W ffll * 

« « 

5 &m$rw 

* 

* 

tch<DX»h*), VO x -WO y -T i 0 2 ^VO, -MoO y -Ti0 2 5 



WO 2005/056165 PCT/JP2003/015867 



ft 



15 £*LTV^o 

1 

IWffJcU 1 3 #gfl¥ 1-119343 (#fFlt 3fc<£>iSffl^) 

[#W^m2] W4-1 9 74 5 1^i 

[#fFM3] #H5p7- 1 1 6 5 2 3#<^fg 

25 M#fF3CiiU] #§SBg6 4.-8 0 4 4 4-5§-<&# 

[#fP^5] #|!¥7- 2 2 2 9 2 4-*§-<&$& 

[#^ife6] #§S5p8 - 1 9 6 9 2 

C#fF5:m 7 ] mm 2000-325801 



WO 2005/056165 PCT/JP2003/0 15867 

3 

*ft 5 ft < N £fc LtE5lftliioMtttg^{S37 b xmmiS - 1 &x% 



WO 2005/056165 PCT/JP2003/015867 



* 9 

<dwm t m& \z.&m v & v ^utiL&j&m&m ^lit- mu-r z r. t & x # s „ 

* 

(mm) JIAII^U i n s (m/ s ) t U ffi£«>^~;fr.&S«:L y (m 
m) ^^Ag^tLy s£6mmi: L-fc^^TIB^ (A) 



25 Lb = a (Ly/Ly s • 2 2 e°- 0 3 5 <Ly - Uin) ) (A) 

(ate, /n=*A@^ 6 mmO^=* AftfeltlAlt^ 6 m/ s <D^\Z.\% 

s 3~5<Dmmfrt>m$i&tiz>j£Wtixhz> 0 ) 



WO 2005/056165 PCT/JP2003/015867 

5 

^(D&m^^^xm— mz.mffimmmm&ft 5 zt&x%& 0 

• « 

*$§w<Dm9<DMmte, m8(Dmm^^x^ wm^~#j*f&m*, mnfoiz 

10 5o 

mn&m&&T£&x^zmmwn*&Mizmmi&&'rz>z. t&x%. wm&m 

* 

* 



WO 2005/056165 



6 



PCT/JP2003/015867 



* 

^©APffiS \zm&4k LT^^i" 5 i £ , RT*Mm&fe& JJ* <D A P {II fc^BB $ 

3M teHJft S A/ U ft V n t V > 5 $» J& f-S<5 < t> © -? 5 . • * fc x . £ <Dffi 
/tf&fflLb (mm) W\ »J»W:«aSi-5«S % ^AlSSrU i n s (m/ s ) t L 
. ftt©A-*AMLy (mm) N -M^O^fcL y s &T 6 mm t bfc^ 

-a-^TlB^; (a) •e^^tbS^i'efe-srit^Uc, 

t 

Lb = a (Ly/Lys-22e 0 ' 03E(L,,Uin> ) (A) 

( a te, ^~;*7 AgflS 6 mm©/N=* Aj|liIt«AlS^ 6 m/ s (OWf^\Z.\i 

S^Sr^-TStOiJiigffl-et, r<Dj;5^=^AttI-c^ #tebfcflttg««E 

• .* * 

^ffi W HQ C T^»! ft \z.ft o T t> i v > tf* . fcJS tt^ftt 3 81 M ^ 

flam** t? }-^vNTflim^©tti6M^tT 5 <t 5 mi- 5 (Dtmti uv\ 



WO 2005/056165 PCT/JP2003/0 15867 

7 

M^77^ N no x $^te«<5VA-c$B!i;£l--C%<J;v^s N NH 3 

* 

■ 

■ 

20 z> ^ t &*sm k t£ Z> „ 

25 7F-fmXfoZ) 0 

msmte, mm<Dmm^n^mnm^mkmm(Dmtimm(om^^irm 
xhz> 0 



WO 2005/056165 PCT/JP2003/015867 

8 

5 -e$>5o 

10 

25 O^^56 00mmX6mmX6mm, 1 a ^ 7 mm t°y^ N 



WO 2005/056165 PCT/JP2003/015867 

9 

* #*«g8&l Ate^AUfc|IMfJ*i3\ fcfe&^ £ ©Hi^-efLtL (0* (A) ) , ^ 

mm^tetf bmmir z> (b) ) „ 

5 ^®^-t-5NH3fc5V^^^NO x «^^/i>LTV^< ^^{^ (HI* (C) ) N 

■ 

* 

— ^^^^^AM^^*5ttS^f^©an«, $fEA5SS (HI* (V) ) 
-ete, ^AP»fe»^I3 0 Omm#)£*T^gLmiB^ (X) ) 

« 

$^r|pJ(^EorKabfcm^^^Wl A^r^Tb, 6 0 O.mm 

X 6 mmX 6 mm. ^f^?5fgg& 1 a & 7 mm fcV 5 ^ ^=*A©5 6mmt^^ 

20 <ft5£^5&v^ 0 

/ s t Lfc#^(DSU5fEf^Sg$tL t s te N ^rtb^tb5 0, 8 0, 18 0mma 

* 

jilt, fh#±^*5tt5»05ytlif*x ^A5i^U i n t^A^Ly 
25 ^V^7^-^T'fc5Wy^iRe (Re=Ui n • Ly/v v = 5 

. 6 7xio-V/S;^|) {cJcoT^^tbSo 

Lfc^oT. />=*Ai6mm©^=*Ai!!iitli, ^Ait^U i n s (m/ 
s) ^^A|Ly s (mm) ©iCiot, gL^ie^L t s (mm) tf*. 



WO 2005/056165 PCT/JP2003/0 15867 

10 

4 

&1dmfr&frhs L y s *S 6 mmVW&nfLUWmVeMl* t s ^TI3 

^ CD -e&mztiz tmwx*% z> 0 

5 L t s = 2 2 e°- 035 (Lir,, " ini) (1) 

r ^AiLys = 6mm^ia; ^AgLy (mm) £££ 

10 

L t =Ly/Ly s • 2 2 e°- 0 3 5 (Ly,Uin) (2) 

1 

20 5£ (2) Ma^ft5itMg^i!9, ^b§R^(DfSfflLb 

«TIB^; (3) -V&mZtlZ tmmZtl&o fc*5> ®Bfcatt. /^*Ai^6m 
m (7mmfcV^) Aftlil-elAM^ 6 m/ s Of^lt 3~5<£ 

25 L b = a • L t (3) 

Aftllr 6 m/ s I TV> S ©T, L t = 8 0 mmi/j: V % a ^3. 8tf 

5 t , Ii©MMT3b5l?1 3 0 0 mmfC-icfS, 



WO 2005/056165 PCT/JP2003/015867 

11 

& (S*T* & N <ffc£B<IB: £ 1^ 5 ) 4r#^«Hffiae«©il|i3lf^«l6©AP«*»fel>»*f- 

* 

l&l &¥#K:i^bTf«l a, lbiU X a* A P {III {ei'ffcfit L ft v ^ 



WO 2005/056165 PCT/JP2003/015867 

12 

(b) xtt (c) fflnffifcfcofcttjWti btAPftfcEf 

^mztiZo =^ot. msm (b) f^-r^?^ T«i©»iia©APW!: 

10 .^fb^&X&BagU-Cfc ±v^ N W*.t£> M5m (a) 4> (c) 

20 * Ajftll ®/>^< t t^ftWX^LTMjl 1 c i L, :o»IlcH 

« 



WO 2005/056165 PCT/JP2003/015867 

13 

zth*wmmi-z>o #ffi«-t-3Roisjtris&7B ( a ) xn (b) ^-r^tix* 

* 

_h3*b/t»— ©*«feT?r*> £i5fc#-Ufc^ it^MBgi-S 

» 

25 V\ 

5 t>©-CW;jfeV\ 



WO 2005/056165 PCT/JP2003/015867 

14 

5 g£l 4A—1 4DffimM<omm&&^TmW£frX^Z> 0 1 4 A~ 1 

# 

- f^^tts^m^ (no,) £H£Mi-5%<£>-e&5 0 ^*5 N ^V^^Kicjs 

10 H 3 ;5$&A£frL5£ 5t^oTV^5 0 

:^T\ #MI14A~14D©m ^^te#^Pte£;ftftV^ — 

UVft UTT i 0 2 , m&tfLfrt LTV 2 O s ^fflV^;ftfc^~;*7i>> • 

is *$»i 4 a *t tsftt©^^* ^©iiKijiiii i; 4 Mil ^ta^ 

^fcH2:5 9, 1 4A~1 4-D&mi&£thX^Z> 0 fc*5 % 

4fc-&£&8 6 0mmtfei9, ^ifc<7>;*f 1 4 a^Tmmk'yff 

^fc. 4A~i 4D^)^Pil^iA^^Brtl^ift^fe-5v^^ii^>'^ > 

20 /H&g£3rMttttir3BS£ 2 0 0 OmmlStfc!), ^gR^*aI$5fDB& 1 9 £ & 

JMM#£W 2 Ofc&V^Tki:, 1 4A~1 4D©AO 

M&tffflPW^#^Ifc#m 5A~1 5E^^ { j-6>tbT^9, U*$m.^-Wi. 
1 5 A~ 1 5 E te^tL^ftN O x M^'J^^ l" 6 A~ 16Ei, NH 3 I£i 
25 1 7 A~ 1 7 E fcgHK^tt, £*xe>©Syj£*£mW\ 4HftfiBtt& 1 4 A~ 

1 4 D©UM«AS$^iWt5M W¥i 1 8^*?>tb5«t5 

{ 

* 

1 



WO 2005/056165 PCT/JP2003/015867 

15 

■ 

6A~1 6ES.TJ?NH 3 7 A~ 1 7E^MtStO 

5A~i 5 E\z.£z>y->-7 p y ^ytf*<D&-&m*mz.mfe-&fr 

ratwij^ai no, Manual 6a~i 6eoth 3 
7a~i 7E*»e>©jB!isBf*srft#u rtbfeoanjeis**^* 

1 4 A~ 1 4 DOflttffi^XTJKflttffiA&^Sr^ttJ-r-S t>©TNfc>5, 
#JIft5g$$£ 1 4 A~l 4Dtf>An^-/H£=XnNH 3 /APNO, £r . 

■ 

15 #itbT, NH 8 **^S<5V^JBi5g#5 7iS:TIBS: (4) fclg<5VN-c£ffii-5o 

7] = — - - — - -xl 0 Ox— — (4) 

(APNH 3 -tUnNH 3 +fflnNO x ) AP^Hfc 

ff % o. 8fc:KJ£i";h/fS«fcv\, 

20 W^^lif 1 OAtft 4Ji<Z)Jl£*8ft&j%l 4 A~l 4D(D5 ■£> 

25 ffii-^o 

■ 

* i 



WO 2005/056165 PCT/JP2003/015867 

16 

» 

■ 

gtift) <D*fa-?&m%mmmz.wim^ ^e/nt (ar^h£=apnh 3 / 

APNO x ) 5 4, 0. 72/o. 87, 0. 9 8iU $ftA3iS&6m 

5 /sb bfc«ta»rj &±x&'Ufc5£ (4) ^i-«t p fcNHaflg&fcS-^TS!! 

(i^^j 1 ) 

^ifttiL, ^EvWfc (AP^VJt=XPNH 3 /APNO x ) 3:0. 5 7, 
0. 73, 0. 87, 0. 9 8 t Lfc#JBM8*£ u Sr-bjiBLfc^ (4) 

(Pimm 2 ) 

-20 ttttttiftSttlcKIEU */VJt (AP^ik=APNH 3 /APNO x ) 

54, 0. 73, 0. 87, 0. 9 7 t Ufc##£5» 77 £r_h5zli UfczS (4) 

25 (ttttftl 3 ) 

(AP^Jt=ARNH 3 /APNO x ) 2r 0 . 5 4, 0. 72, 0. 89, 
0. 9 9 t Lfc#fl£iW 77 &_L5£ L*i3£ ( 4 ) fcTjvl" <£ 5 tNH 3 ^^}uS<5V^ 



WO 2005/056165 



17 



PCT/JP2003/0 15867 



5 (AP^=APNH s /APNO x ) £rO. 56, 0. 76. 0. 94. 1 
. 1 2^U 1 0 0mm~5 0 0mm©^$:l 0 Omm^!l^^li/JCl)£ 



WO 2005/056165 PCT/JP2003/015867 

18 







" 1 J I 






48 1 9£ 




0. 76 


61.4 % 






* 




UO. O 70 




1. 12 


70. 7 % 




V/. 


OU* 57 70 




0. 72 


38.9 % 








0 87 


AO Q£ 

*fc£. O /o 




0. 98 


43. 5 % 






*38 Q 0/ 

oo. y 70 




0. 73 


49.3 % 








0 87 


UO, £7 70 




0. 98 


54. 8 % 






rfcv. O 70 




P. 73 


52.3 % 


1 k_4 M M * 




0 87 


U / . i 70 




fi Q7 


• 

Do. O 70 


« 


0. 54 


46. 1 % 




0. 72 


58. 7 % 








0. 89 


65.7 % 




0. 99 


66. 9 % 



<&mm 4 ) 

5 LT^A^©IAII§r6m/s a t 3 6 0°C, ftfeKES* (^a^S^ 



WO 2005/056165 



PCT/JP2003/015867 



19 



) ^6 0 0mm N SVffi£9 9 00 1/h, AV{jt£r2 3. 3m3N/m\ * 



H3T?^f^<D^^^fR](e:>y-Ltt{P'(l!l^^ 6 0 0 mm-® «9 tti U 

* 



^e/Hfc = 0. 82 






fffp (t*ife^$=500) 


63. 9 % 




£ffp B n (3*»tH-Jfc&=600) 


68. 3 % 




* 

(WifeK*£;*==600) 


41.4 % 




(W«tH"**=600) 


52. 3 % 


40 % 


(W8tfi-g£=600) 


55.9 % 


54 % 




62.8 % 

... 


80 % 



>J5) 

&&&&0r\Z<*^X* s e;l')k&0. 6, 0. 8, 1. 0, 1. 2bVXl¥-tiL- 
£.fcfct> <D NO x ©KJS£*«rl 0 Ommr<b»Jj£bfco 3 &tJ^| 



WO 2005/056165 



20 



PCT/JP2003/015867 



•h <D&&Ak L tc t> (D T? tb 5 o 



E*3] 



J*: 


100 


200 


300 


400 


500 


600 


700 


800 


900 


1000 


0.6 


0. 53 


0. 38 


0. 27 


0. 20 


0. 14 


0. 10 


0. 07 


0. 05 


0. 04 


0. 03 


0.8 


0.64 


0. 47 


0. 34 


0. 25 


0. 18 


0. 14 


0. 10 


0. 07 


0. 05 


0. 04 


1.0 


0. 70 


0. 52 


0. 39 


0. 29 


0. 22 


0. 16 


0. 12 


0. 09 


0. 07 


0. 05 


1.2 


0. 72 


0. 54 


0.40 


0. 30 


0, 23 


0. 17 


0. 13 


0. 09 


0. 07 


0. 05 



* 

* 



WO 2005/056165 



PCT/JP2003/015867 



21 



at <D ^ m 



5 oT x 

tfriB^-# AtfsnoSE^a^^ o«e*l^iri©±«k{H!I** bmfem&*'£i\M$L t 

20 

25 6. »3ft©ttBBi~6 0^r^K:i8V^ t&ISBlf^lSffl^ x wmtfxffi&ftfc 

7. m?k<Dffim 1 ~ 6 <DffiM*fc#>^X , MzZffife$&m L b (mm) # % }5fcA 



WO 2005/056165 PCT/JP2003/015867 

22 

ilSSrUi ns (m/ s ) &M<D^~*> y (mm) ^-^7 

Lb = a (Ly/Ly s • 2 2e 0 035 (Ly ' Uin> ) (A) 

9. ft^:©^is8^*5v>T N wm^^^mm^s mmm^m^m^^ 



WO 2005/056165 



PCT/JP2003/015867 




WO 2005/056165 PCT/JP2003/015867 



2/10 








200 



150 



100 



50 



0 



0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 



Uin • Ly/1000(m 2 /s) 



WO 2005/056165 

» 



PCT/JP2003/015867 



3/10 





400 
350 
300 



E 

E 250 



200 
150 
100 
50 
0 



uxi 



-5^ 
Mr 



» ■ 
















— — p 
















— ♦ — r"- — 


♦ 




1 




I 



30 60 90 120 



150 



WO 2005/056165 



PCT/JP2003/015867 



4/10 




WO 2005/056165 



PCT/JP2003/015867 




WO 2005/056165 



PCT/JP2003/015867 



8/10 



8 



12A 



NHs, NOx 
10A 




14(1) 



WO 2005/056165 PCT/JP2003/015867 



9/10 





iTB n p &m&mm urnm-i umwz umm3 



WO 2005/056165 



PCT/JP2003/015867 



10/10 




ion 




fotz y <D JKfSNOx: 



x 

o 



US 



0.80 



0.70 



0.60 



0.50 



0.40 



0.30 



0.20 



0.10 



0.00 




♦ =E)Vttr=0.G 
□ %JUJ£=0.8 
A^E;UJt=1.0 
X "E;Uifc=1 .2 



Mj^ jjj 



200 



400 600 800 



1 000 1 200 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/ JP03/15867 


A. CLASSIFICATION OF SUBJECT MATTER 




Int. CI 7 B01D53/96 





According to International Patent Classification (IPQ or to both national classification and IPC 

B . FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B01D53/86, B01 J21/00-38/74 * 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Kbho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


* 

Relevant to claim No. 


E,X 
E,A 


JP 2004-041989 A (Babcock-Hitachi Kabushiki 
Kaisha) , 

12 February, 2004 (12.02.04), 

Claim 1; Par. Nos. [0012] to [0013]; examples 
(Family: none) 


1,2,6,7 
3-5,8,9 


X 
A 


JP 11-179153 A (Babcock-Hitachi Kabushiki 
Kaisha) , 

06 July, 1999 (06.07.99), 
Claims; Par. No. [0011]; Fig. 2 
(Family: none) 


1-3,6,7 
4,5,8,9 


X 
A 


JP 61-015740 A (Kawasaki Steel Corp.), 
23 January, 1986 (23.01.86), 
Claims; examples 
(Family: none) 

• 

* 


1,2,6,7 
3-5,8,9 



fx] Further documents are listed in the continuation of Box C. See patent family annex. 



* ^ Special categories of cited documents: "T* later document published after the international filing date or 
"A" document defining the general state of the art which is not priority date and not in conflict with the application but cited to 

considered to be of particular relevance understand the principle or theory underlying the invention 
"E" earlier document but published on or after the international filing "X" document of particular relevance; the claimed invention cannot be 

date considered novel or cannot be considered to involve an inventive 
U V document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other T document of particular relevance; the claimed invention cannot be 

special reason (as specified) considered to involve an inventive step when the document is 
u O t document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the art 
"P" document published prior to the international filing date but later "& w document member of the same patent family 

than the priority date claimed 


Date of the actual completion of the international search 
10 March, 2004 (10.03.04) 

• 


Date of mailing of the international search report 
23 March, 2004 (23.03.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/15867 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 04-197451 A (The Japan Carlit Co., Ltd.)/ 
17 July, 1992 (17.07.92), 
Full descriptions 
(Family: none) 


5 


A 


JP 59-049849 A (NGK Insulators, Ltd.), 
22 March, 1984 (22.03.84), 

• 

Full descriptions 
(Family: none) 

» 

• 

* 

* 

* 


8,9 

• 

* 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



BStti®## PCT/JP03/1 58 6 7 



Int. CI. ' B01D53/96 



Int. Cl. 7 B01D53/86, B01J21/00-38/74 



1926-1996^ 
1971-200 4# 
1 9 9 4-200 4*F 
1996-2004^ 



■xmm ufca-f-r— * (^-^^-^o^, fasted ufcfflfg) 



c. 



^7^=f y — * 



EX 
EA 



JP 2004-041989 A(^:/ 
ft^Ot5ffl 1 % [0012] 



y ? 0 2004. 02. 12, 

[0013] , HJfe^J 



X 
A 



JP 11-179153 A(/^a SEtfc5*£?*fc) 1999. 07. 06, 

IS^(0|5ffl^ [0011] , HI 2 



1, 2, 6, 7 
3-5, 8, 9 



1-3, 6, 7 
4, 5, 8, 9 



Taj #tcHBo*)5S:^t?tt*<, — Z&itfJ&flfTk^Sr^-t- 



TYj #^HJiofe5S:ilfc-efcoT, S^tgKtfliKOlfit 

r&j R-/<fyh7 7 ^!J-3:i 



10. 03. 2004 



f}&m<&Wf-FT (ISA/JP) 

100-891 5 



nRmMgrosKs h 23 3. 2004 



ffl X-V^ 



) 



4G 



9 3 4 2 



03-3581-1101 3 4 16 



PCT/ISA/210 (g52-<— v?) (1 9 98^7^) 



PCT/JP03/15867 



c . 



X 
A 



JP 61-015740 AOIIWr84«c«cS^ftt)1986.01.23, 

JP 04-197451 A(H**— JJ y 1992. 07. 17, 

JP 59-049849 A ( B *W^-«c5^tt) 1984. 03. 22, 



1, 2, 6, 7 
3-5, 8, 9 



8,9 



tia;PCT/ISA/2 10 (12^- v?CDjgg#) (1 9 9 8^71) 



